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variation'<. As high metal to ligand concentration
ratios resulted in a bluish black turbidity, Job's
method in non-equimolor solutions was used. The
results of the two methods indicate a ratio of 2 moles
of the reagent to 1 mole of the metal ion. There
is further evidence that with excess osmate a 1: 1
complex is formed which rapidly changes to a 1: 2
complex on the addition of more reagent.
Interference - Using the recommended procedure
Os (VIII) can be determined precisely without inter-
ference from 0·4 mgjml of Ba2+, Be2+, Ca2+, Mg2+,
Mn2+, Sn2+, Sr2+, Zn2+, V4+, acetate, bromide, Car-
bonate, chloride, nitrate, oxalate, . periodate,
phosphate sulphate, sulphite. Even trace amounts
of Fe2+, Fe3+, As3+, Sb3+, Cr3+, Ru3+, Au3+, Ir'+, Pt4+,
U'+, Zr4+, W6+, azide, nitrite and thiocyanate
interfere strongly. The interference of the latter
cations was obviated by separating the Os (VIII)
(OS04) from the mixture by the distillation pro-
cedure as outlined by Steele and Yoe14.
Saturated solution of Os(VIU) was reported to
be as good an oxidant as bromine waterts. A
thorough study of spectral data using excess ligand
revealed that the coloured species formed with
Os(VIII) and Os (VI) is one and the same. It is
further evidenced, as both the valency states of the
metal ion gave the full colour development under
identical conditions. Os(VIII) is first reduced to
Os(VI) before the complex formation with thiogly-
collie acid. The likelihood of further reduction of
Os(VI) to lower valency state and subsequent com-
plexation is ruled out as there is no complex forma-
tion with Os(IV) and other lower valency states of
osmium. Since a very large -excess of ligand was
used in the assay of Os(VIII) it follows that it is the
1 : 2 complex that is being measured.
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for the award of a university research fellowship to
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Arsenic(IU) has been determined at room tempera-
ture by titration al1ainst cerlum(IV) sulphate in AcOH-
H.SOt medium uslng ferroin as indicator and osmic
acid, iodine monochloride or ferron as catalyst.
DURING a systematic study on the use of Nile
Blue as a redox indicator in the titration' of
As(IU) against ceriumfl'V) sulphate, Rao et al.1 have
observed that Osmic acids, iodine monochlorides
and ferron+, used earlier as catalysts in HIlSO•.
medium, can be employed in a largely acetic acid
medium also. In view of this observation, we have
reinvestigated the use of these three catalysts in the'
titration of As (III) against cerium(IV) sulphate using
ferroin as indicator but employing an acetic acid
medium for the titrand. The results are reported
in this note.
. The following standard solutions were prepared:
~O'lN cerium(IV) sulphate in I·ON H2SO.; O'IN
As(UI) by dissolving AS203 (E. Merck, pro analysi)
in HaO, 0·25% osmic acid, 0·017M iodine mono-
chloride, 0·005M ferron and 0'025M ferroin. Acetic
acid and other chemicals used were of reagent grade.
Procedure -;- A portion of (5-15 ml)' of As(III)
solution (O·IN or O·OlN) was. treated with the
requisite amount of 1 .Lacetic acid. so as to give the
required overall acidity when diluted to. 50 ml, 3
drops of 0'25% osmic acid (or 1·0 rnl of 0·017MICI
or 0·8 ml of 0·005M ferron) and one drop ofO·025M
ferroin. The solution was titrated against O·IN
(or: O·O~N) . cerium(IV) sulphate solution till. the
colour. changed from orange-red to pale blue; The
acetic acid concentrations used with the-three cata-
lysts are: (a) osmic acid, 1·0-6·0N; .. (b) . iodine
monochloride, 3~0-5'ON; and,(c) .ferron, 3'0-5·ON
acetic acid +0·05-0·1N sulphuric acid (while using
ferron as catalyst, O·05-0·1N H2SO. should be
initially present in the titration mixture, otherwise
the results obtained are not accurate). The results
obtained are in excellent agreement with those ob-
tained with these catalysts in other acid media.
The minimum amount of osmic acid required as
catalyst is 3 drops of its 0·25% solution. At lower
[osmic acid], the reaction between ferriin and As (III)
becomes slow.
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With iodine monochloride as catalyst, the titra-
tions in media of less than 3-0N AcOH result in
precipitation during the initial stages of the titration
and also give higher titre values, Further, when
(acid) >S-ON, the reaction between ferriin and
As(IU) becomes slow. Hence the titrations must
be carried out in 3-0-S-0N acetic acid medi\un with
a waiting of 1 min towards the closeof the titration.
The titration can be carried out at room tempe-
rature and, therefore, the present method has
advantages over that of Willard and Young",
wherein the reaction mixture has to be heated to
SOo_ In the titrations of O-OlN or 0-02SN As(Ill)
solutions against cerium(IV) sulphate solutions
of corresponding concentrations, the ferriin-As(UI)
reaction becomes very slow and consequently lower
titre values are obtained. However, in the presence
of KCI (10 ml 10%) the titrations can be performed
with the usual speed and the results obtained, after
applying an indicator correction of 0-02 ml and 0-06
ml for 0·02SN and 0-01N Ce(IV) sulphate solutions
respectively, are in good agreement with the
theoretical values,
In the presence of ferron as catalyst, titrations in
media of 3-0-5·0N AcOH give a white trubidity.
Although the end point can be detected easily, higher
titre values are obtained, However, if the titration
mixture contains an overall [H2S04] of 0-05-0-4N
(0-05-0-1N H2S04 initially added +H2S04 con-
tributed by the Ce(IV) sulphate solution), in
addition to the acetic acid, the end point is sharp
and the results obtained are in excellent agreement
with the theoretical values. The end point should
be taken as that at which the colour of ferriin is
stable at least for 45 see,
The present method however, involves a blank
correction of 0-08-0-09 ml of O'IN cerium(IV)
sulphate. The blank correction increases with in-
creasing amounts of ferron added and, hence,
higher amounts of ferron should be avoided. Satis-
factory results are obtained when the titrations
involving 0-lN solutions are conducted in the
presence of 0-1 mI of 0-005M ferron as catalyst and
a blank correction of 0-16 ml of 0-01N cerium(IV)
sulphate is applied.
The transition potentials of ferroin and the
formal potentials of Ce(IV)jCe(llI) and As(V)jAs
(III) couples, determined at different acid strengths
are presented in Tables 1 and 2. For comparison,
the formal potentials of Ce(IV)jCe (UI) couple,
reported by Smith and Getzll and those of As(V)j
As(IU) couple as reported by Furman and MillerG
are also included in Table 2_
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TABLE 1 - TRANSITION POTENTIALS OF FERROIN IN THE
PRESENCE OF OSMIC ACID, IODINE MONOCHLORIDEAND
FERRONASCATALYSTSIN THETITRATIONSOFAs(III) AGAINST
CERIC SULPHATE
[AcOH1
Overall
(N)
Transition
potential
mV (vs NHE)
OSMIC ACID CATALYST
2'0
4'0
5'0
1205±5
1220±10
1230±10
IODINE MONOCHLORIDECATALYST
4·0
5'0
1200±10
1210±10
FERRON CATALYST*
3,0
4·0
5·0
1060±15
1065±5
1070±tO
*Waiting for 3-5 min is necessary for obtaining steady
potentials.
TABLE 2 - FORMAL POTENTIALS OF Ce(IV)fCf:(III) AND
As(V)fAs(III) COUPLES
[AcOH]
(N)
Formal
potential (mV)
(vs NHE) of
Ce(IV) /Ce(III)
couple*
Formal
potential (mV)
(vs NHE) of
As(V)fAs(IH)
couplet
1'0
2·0
3·0
4·0
5'0
6·0
8'0
1405 (1440)
1405 (1440)
1400
1400 (1430)
1395
1395
585 (580)
60S (604)
615 (628)
620 (646)
628
628 (692)
642
·Literature' values in parentheses in H1SO, of equivalent
concen tration.
+Literature" values in parentheses in HCI of equivalent
concen tration.
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